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1. INTRODUCTION
i

i

The CA750 Report was submitted on September 27, 2005; signed and accepted by the 
USEPA on September 30, 2005. This Data Report provides an update of the subsequent 
groundwater monitoring efforts since the submittal of the CA750 Report and the Resource 
Conservation and Recovery Act (RCRA) Facility and New Jersey Remedial Investigation 
Report Addendum (February 7, 2006) (RFI/RI Report Addendum). The following sections 
provide an update where the new data may provide further understanding of the hydrogeologic 
conditions and/or groundwater contaminant distribution beyond that reported in the CA750 or 
RFI/RI Report Addendum.

The Resource Conservation and Recovery Act (RCRA) Environmental Indicator (El) CA750 
Report, Determination of Current Groundwater Releases Controlled was prepared as part of 
the RCRA corrective action that General Motors Corporation (GM) is conducting at the 
Linden Assembly Plant located at 1016 West Edgar Road in Linden, New Jersey (hereafter 
referred to as the "Facility") (Figure 1) under the oversight of Region 2 of the U.S. 
Environmental Protection Agency (USEPA). The GM Linden Facility's identification number 
is NJD 002 186 690. The voluntary RCRA corrective action also addresses provisions in a 
Memorandum of Agreement between GM and the New Jersey Department of Environmental 
Protection (NJDEP) dated February 27, 1995 (Case No. 95-01-25-1618-35).
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ADDITIONAL INVESTIGATION ACTIVITIES2.

/

s

■

Subsequent to the June 2006 Data Update, groundwater monitoring was conducted in: 
a May 2006 - Selected New Monitoring Wells (25 wells),

August 2006 CA750 Annual Groundwater Sampling Event (97 wells), 
October 2006 - Selected New Monitoring Wells (11 wells), and
June, July, August, September, October, November, and December 2006 
Groundwater Elevation Measurements.

The June 2006 Data Update to the RFI/RI Report Addendum (June 16, 2006) provided a 
summary of additional groundwater investigation that was conducted subsequent to the RFI/RI 
Report Addendum. The additional investigation included the following activities:

■ Interior Monitoring Well Installation: MW-56B4, MW-64B2, and MW-89B2,
■ February 2006 Groundwater Sampling Event of Selected New Monitoring 

Wells (44 wells), and
■ February, March, April, and May 2006 Groundwater Elevation 

Measurements.

The current well location plan is shown on Figure 2. The contours of groundwater 
potentiometric surface for the August, October and December 2006 measurement events are 
shown on Figures 3 through 8 for each of the monitoring zones. The groundwater analytical 
results from 2006 results are shown on Figures 10 through 22 for each of the monitoring 
zones. A tabular summary of the RFI ground water analytical data through 2006 is also 
provided on the e:DAT CD contained in Appendix A.
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The RFI/RI Report Addendum, which was submitted subsequent to the CA750 Report, 
provided an update to the Environmental Setting section of the RFI Report, including Site 
hydrogeology and groundwater flow patterns. The additional ground water investigation 
conducted subsequent to the CA750 Report, and summarized in the RFI/RI Report 
Addendum, included the following activities:

■ Monitoring Well installation: MW-14B2, MW-60W, MW-60B3, MW-64W, 
MW-72S, MW-72W, MW-72B, MW-86S, MW-87S, MW-88W, and MW- 
89W,

■ August/September 2005 Groundwater Sampling of Site Wells (140 wells), 
November 2005 Groundwater Sampling of Selected Wells (71 wells), and 
October, November, December 2005 and January 2006 Groundwater 
Elevation Measurements.



3. CA750 UPDATE

3.1

The presence of bis(2-chloroethyle)ether (BCEE), chlorobenzene, and other VOCs 
unrelated to the GM Facility in many of the wells in BFZ#2 indicates that 
groundwater in this area is most significantly affected by the North Plant Landfill.

Monitoring wells downgradient of the suspected source in the Paint Mix Building area 
on the GM Facility (MW-64B2, MW-15B2 and MW-14B2) have indicated 
exceedances of several VOCs greater than their respective drinking water criterion. 
As discussed in the RFI/RI Report Addendum, similar to the weathered bedrock 
interval, VOCs have been detected in BFZ #2 between the Paint Mix Building and the 
Merck North Plant Landfill. Further, as discussed in Section 2.8 of the RFI/RI 
Report Addendum, BFZ Hl subcrops to the weathered bedrock beneath both the Paint 
Mix Building and the Merck North Plant Landfill. Thus, it is believed that both areas 
have impacted BFZ#2.

The following sections update each of the zones/groups as discussed in the CA750 Report and 
RFI/RI Addendum.

3.1.3 Bedrock Flow Zone #2
Three new monitoring wells (MW-14B2, MW-15B2, and MW-64B2) have been 
completed since the CA750 Report, which have better characterized groundwater flow 
pattern and contaminant distribution in this area of BFZ #2. Water level elevation 
data currently suggests a north(PN) to northeast(PN) groundwater flow pattern. This 
change in pattern from the CA750 was discussed in Section 3.3.3 of the RFI/RI 
Report Addendum, and may be attributable to boundary conditions to the east of the 
Site, such as Morses Creek, as well as seasonal fluctuations and changes in Merck’s 
ground water recovery efforts.
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Group 1 (northwest(PN))
3.1.1 Overburden

The 2006 ground water analytical data and groundwater flow patterns remain 
consistent with the findings of the CA750 report.

3.1.2 Weathered Bedrock
The 2006 groundwater flow patterns remain consistent with the findings of the CA750 
report. Monitoring well MW-18W had an exceedance of trichloroethene (TCE) at
0.023 mg/L in the August 2006 sampling event, which is above the drinking water 
criterion. This concentration is somewhat higher than the result reported for 2005, 
but is within the range of concentrations reported for sampling prior to 2005. At the 
next down-gradient monitoring well, MW-57W, TCE continues to be not detectable. 
As discussed in the CA750 report (Sections 2.7.4.2 and 3.2.1.2), groundwater in the 
vicinity of MW-18W and MW-57W is captured by the sanitary sewer aligned with 
Smith Street. Therefore, the 2006 results do not change the findings of the CA750 
report.



1

3.2

As discussed above, the groundwater flow pattern for BFZ #2 appears to have shifted 
from west(PN) to primarily north-northeast(PN). This shifting may be related to 
seasonal, pumping stresses, or a combination of factors influencing the discharge 
boundaries of BFZ #2. The discharge boundary to the west(PN) is likely Merck 
pumping and the Rahway River, and to the east(PN) is likely Morses Creek. The 
boundaries, coupled with the sloping top of bedrock and sloping top of subcrop to the 
east(PN), likely explain the wide eastern<PN) distribution of contaminants attributable to 
the Merck Landfill including the detections of BCEE, chlorobenzene, and 1,2- 
dichlorethane at MW-15B2 and/or MW-14B2. Down-dip groundwater flow has been 
found by Merck to be limited by a decrease in permeability with depths of over 300 to 
500 feet (Merck 2005), thus down-dip contaminant migration is likely limited. 
Monitoring well MW-16B, which is the eastern(PN)-most BFZ #2 well, define the limit 
of the groundwater contamination to the east(PN). The Merck monitoring wells and 
pumping activities, to the west(PN) define the limit of groundwater contamination in 
that direction. Therefore, the limits of groundwater contamination in the BFZ#2 from 
the Facility, for all practical purposes, continue to be defined and appears to be stable.

Specifically, a review of the concentrations of TCE, BCEE, and chlorobenzene in 
BFZ#2, from east(PN) to west(PN), indicate an approximate 10-fold increase in 
groundwater concentrations with increasing westward(PN) distance from the Paint Mix 
Building, with the highest detected concentrations of both constituents at MW-47B 
which is located just west of the Merck Landfill. Further, BCEE and chlorobenzene 
have been detected at concentrations exceeding screening criteria as far east(PN) as 
MW-14B2, which indicates that the Merck Landfill has had and continues to have an 
influence on groundwater quality under much of the GM Linden Facility.

3.2.4 Bedrock Flow Zone #4
TCE was detected at MW-56B4 slightly above the drinking water criterion during 
each of the last three sampling events. These concentrations may relate to the 
detections in the weathered bedrock in Group 3. The groundwater flow pattern for 
this area indicates that MW-17B is the next down-gradient monitoring well, which 

3.2.3 Bedrock Flow Zone #3
The 2006 groundwater analytical data and groundwater flow patterns remain 
consistent with the findings of the CA750 report.
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3.2.2 Weathered Bedrock
The 2006 groundwater analytical data and groundwater flow patterns remain 
consistent with the findings of the CA750 report.

Group 2 (southwest<PN))
3.2.1 Overburden

The 2006 groundwater analytical data and groundwater flow patterns remain 
consistent with the findings of the CA750 report.



3.3.2

3.4.2

3.4
3.4.1

Weathered Bedrock
Trichloroethene was detected at MW-56W above the drinking water criterion during 
each of the last three sampling events. These concentrations may relate to other 
detections in the weathered bedrock in Group 3. The groundwater flow pattern for 
this area indicates that MW-17W is the next down-gradient monitoring well, which 
remains below drinking water criteria. Thus, the nature and extent of the 
contamination is adequately defined and appears stable. In addition, as identified in 
the CA750 report and RFI/RI Report Addendum, groundwater in this area of Group 3 
for the Weathered Bedrock is captured by the sanitary sewer in West Edgar Road. 
Therefore, the 2006 groundwater analytical data and groundwater flow patterns do not 
change the findings of the CA750 report.

Weathered Bedrock
Trichloroethene TCE was detected at MW-72W above drinking water criterion during 
each of the last four sampling events. These concentrations are similar to the 
detections at MW-70W and MW-45W, and may relate to detections of TCE in BFZ 
#1. As discussed in the RFI/RI Report Addendum, these detections may be related to 
an off-site source. The purpose of MW-72W was to provide additional water level 
control around the storm sewer beneath Linden Ave. Unfortunately, due to 
inaccessibility of locations closer to MW-70W and MW-45W and the storm sewer, 
water levels at MW-72W do not provide sufficient level control to ascertain the 
influence of the storm sewer. Based on the available information on-site, the storm 
sewer remains a controlling feature in this area. Regardless of the source and the 
influence of the storm sewer, groundwater in this area likely discharges either directly 
or indirectly via the storm sewer to Morses Creek, which is located approximately

remains below drinking water criteria. Thus, it appears that the nature and extent of 
the contamination is adequately defined and appears stable. Therefore, the 2006 
groundwater analytical data and groundwater flow patterns do not change the findings 
of the CA750 report.

Group 4 (northeast(PN))
Overburden
The 2006 groundwater analytical data and groundwater flow pattern remain consistent 
with the findings of the CA750 report.

Group 3 (southeast(PN))
Overburden
Lead was detected at MW-61S above the drinking water criterion during the 
November 2005 and February 2006 groundwater sampling events. As identified in 
the CA750 report and RFI/RI Report Addendum, groundwater in this area of Group 3 
for the Overburden is captured by the sanitary sewer in West Edgar Road. Therefore, 
the 2006 groundwater analytical data and groundwater flow patterns do not change the 
findings of the CA750 report.
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3.3
3.3.1
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900 feet east(PN) of the Facility, as discussed in the RFI/RI Report Addendum. The 
potential impact of these concentrations on surface water is discussed in Sections 3.4. 
3.5 and 3.6 of the CA750 report, which indicates that potential discharges to Morses 
Creek would be within acceptable levels. Therefore, the 2006 groundwater analytical 
data and groundwater flow pattern do not change the findings of the CA750 report.

3.4.3 Bedrock Flow Zone #1
Trichloroethene was detected at MW-72B above the drinking water criterion during 
each of the last four sampling events. These concentrations are similar to those 
detected at MW-45B, which is up-gradient. Both monitoring wells MW-45B and 
MW-72B had detections of constituents that appear to be unrelated to the GM 
Facility, thus the source of these detections is uncertain. Regardless, as discussed in 
the CA750 report, the groundwater flow pattern for this area indicates groundwater 
discharge is likely to Morses Creek, east(PN) of the GM Facility. The potential impact 
of these concentration on surface water is discussed in Sections 3.4, 3.5 and 3.6 of the 
CA750 report, which indicates that potential discharges to Morses Creek would be 
within acceptable levels. Therefore, the 2006 groundwater analytical data and 
groundwater flow patterns do not change the findings of the CA750 report.
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3.6 Conclusion
Evaluation of the 2006 groundwater analytical data and ground water flow patterns indicates 
that they do not change the findings of the CA750 report and the migration of contamination 
groundwater remains under control.

3.5 Continued Groundwater Monitoring
The proposed groundwater monitoring program described in the CA750 report is currently 
under review and a revised program will be submitted under separate cover. The next 
groundwater sampling event is currently scheduled for August 2007.



REFERENCES

10. ENVIRON International Corporation. 2004. RCRA Environmental Indiactors CA725 
Report, Determination of Current Human Exposures Under Control, General Motors 
Vehicle Manufacturing - Linden Assembly. September 30.

11. Haley & Aldrich. 2002. RCRA Facility Investigation Workplan and New Jersey 
Remedial Investigation Workplan. General Motors Vehicle Manufacturing - Linden 
Assembly. July 29.

9. ENVIRON International Corporation. 2003. Health-Based Evaluation of Data to
Streamline RCRA Facility Investigations (RFIs) at General Motors Facilities. October.

3. Department of Health and Human Services (DHHS). 1997. NIOSH Pocket Guide to 
Chemical Hazards. DHHS(NIOSH) 97-140. June.

1. Agency for Toxic Substances and Disease Registry (ATSDR). 2000. Toxicological 
Profile for Chromium. Atlanta, GA: U.S. Department of Health and Human Services, 
Public Health Service.

5. ENCORE. 2004. RCRA Facility Investigation and New Jersey Remedial Investigation 
Report, General Motors Vehicle Manufacturing - Linden Assembly. September 30.

4. Efron, B. and R.J. Tibshirani. 1998. An Introduction to the Bootstrap. Chapman & 
Hall/CRC, Boca Raton.

8. ENCORE. 2006. June 2006 Data Update to the RCRA Facility Investigation and New 
Jersey Remedial Investigation Report Addendum, General Motors Vehicle Manufacturing 
- Linden Assembly. June 16.

6. ENCORE. 2005. RCRA Environmental Indicators CA750 Report, Determination of 
Current Releases to Groundwater Under Control, General Motors Vehicle Manufacturing 
- Linden Assembly. September 30.

2006 Data Update to the
RFI Environmental Indicator CA750 Report

GM Linden Facility
March 21, 2007

Page 7

2. American Conference of Government Industrial Hygenists (ACGIH). 2003 . 2003 TLVs 
and BEIs. ISBN: 1-882417-40-2.

12. Jury, W. A., D. Russo, G. Streile, and H. E. Abd. 1990. Evaluation of volatilization by 
organic chemicals residing below the soil surface. Water Resources Research. 26(1): 13-
20.

7. ENCORE. 2006. RCRA Facility Investigation and New Jersey Remedial Investigation 
Report Addendum, General Motors Vehicle Manufacturing - Linden Assembly. February 
7.



13. Johnson, P. C., and R. A. Ettinger. 1991. Heuristic model for predicting the intrusion 
rate of contaminant vapors into buildings. Environ. Sci. Technol. 25(8): 1445-1452.

17. New Jersey Administrative Code 7:9-6. (N.J.A.C. 7:9-6). Ground Water Quality 
Standards. January 7, 1993.

14. Michigan Department of Environmental Quality (MDEQ). 1998. Environmental 
Response Division, Operational Memorandum #18, Technical Supporting Document. 
August.

20. United States Environmental Protection Agency (USEPA). 1989. Office of Emergency 
and Remedial Response. Risk Assessment Guidance for Superfund. Volume I, Human 
Health Evaluation Manual. Washington, DC. EPA/540-1-89-002. OSWER Directive 
9285.7 Ola. December.

15. Michigan Department of Environmental Quality (MDEQ). 2002. Administrative Rules 
for Part 201, Environmental Remediation, of the Natural Resources and Environmental 
Protection Act, 1994 PA 451, as Amended. Generic Cleanup Criteria and Screening 
Levels. December.

21. United States Environmental Protection Agency (USEPA). 1991a. Human health 
evaluation manual, supplemental guidance: "Standard default exposure factors." 
Memorandum from T. Fields, Jr., Office of Emergency Remedial Response, to B. 
Diamond, Office of Waste Programs Enforcement. OSWER Directive 9285.6-03. 
March 25.

16. National Oceanic and Atmospheric Administration (NO A A). 1993. Comparative 
Climatic Data for the United States Through 1993.

18. New Jersey Administrative Code 7:26D. (N.J.A.C. 7:26D) Proposed Rule entitled 
Cleanup Standards for Contaminated Sites. February 3, 1992. (Soil cleanup criteria 
pursuant to this proposed rule were last revised on May 12, 1999, and were obtained from 
http: //w ww. state. nj .us/dep/srp/regs/see/).

23. United States Environmental Protection Agency (USEPA). 1992. Office of Research and 
Development. Dermal Exposure Assessment: Principles and Applications. EPA/600/8- 
91/01 IB. January.

19. United States Environmental Protection Agency (USEPA). 1987. Hazardous Water 
Treatment, Storage and Disposal Facilities (TSDF) - Air Emission Models, 
Documentation. Research Triangle Park. December.

22. United States Environmental Protection Agency (USEPA). 1991b. Role of the baseline 
risk assessment in Superfund remedy selection decisions. Memorandum from Don R. 
Clay to Regional Directors. OSWER Directive 9355.0-30. April 22.

2006 Data Update to the
RFI Environmental Indicator CA750 Report

GM Linden Facility
March 21, 2007

Page 8



26. United States Environmental Protection Agency (USEPA). 1995c. Office of Air Quality 
Planning and Standards. Guidelines for predictive baseline emissions estimation 
procedures for Superfund Sites, ASF-21. EPA-451/R-96-001. November.

25. United States Environmental Protection Agency (USEPA), 1995b. Office of Air Quality 
Planning and Standards. Compilation of air pollutant emission factors. Volume I: 
Stationary point and area sources. AP-42, Fifth Edition.

34. United States Environmental Protection Agency (USEPA), 2002. Region 9 Preliminary 
Remediation Goals (PRGs) 2002. October.

24. United States Environmental Protection Agency (USEPA). 1995a. Emissions, 
Monitoring, and Analysis Division. Office of Air Quality Planning and Standards. 
SCREENS Model user's guide. EPA-454/B-95-004.

28. United States Environmental Protection Agency (USEPA). 1996. Office of Solid Waste 
and Emergency Response (OSWER). Soil Screening Guidance: Technical Background 
Document, 2nd Ed. EPA/540/R95/128. May.

33. United States Environmental Protection Agency (USEPA). 2001. Office of Emergency 
and Remedial Response. Risk Assessment Guidance for Superfund, Volume 1: Human 
Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). 
EPA/540/R/99/005. September.

32. United States Environmental Protection Agency (USEPA), 2000. Update to supplemental 
guidance to RAGS: Region 4 Bulletins. March 2000 revision. U.S. Environmental 
Protection Agency, Region 4, Waste Management Division, Office of Technical Services, 
Atlanta, GA.

30. United States Environmental Protection Agency (USEPA). 1997c. Office of Solid Waste 
and Emergency Response (OSWER). The Lognormal Distribution in Environmental 
Applications. EPA/600/R-97/006. December.

2006 Data Update to the
RFI Environmental Indicator CA750 Report

GM Linden Facility
March 21, 2007

Page 9

29. United States Environmental Protection Agency (USEPA). 1997b. Office of Health and 
Environmental Assessment. Exposure Factors Handbook. Washington, DC. 
EPA/600/P-95/002Fa. August.

31. United States Environmental Protection Agency (USEPA). 1998. Office of Solid Waste 
and Emergency Response (OSWER). Human Health Risk Assessment Protocol for 
Hazardous Waste Combustion Facilities. Peer Review Draft. EPA530-D-98-001A. 
July.

I
I

1

27. United States Environmental Protection Agency (USEPA). 1997a. Health Effects
Assessment Summary Tables (HEAST). FY 1997 Update. EPA-540-R-97-036. July.



G:\28499\317 - CA750 Gw Sampling\2OO6 Dala Report\CA750 2006 Data Update R03.doc

36. United States Environmental Protection Agency (USEPA). 2003b. Office of Solid Waste 
and Emergency Response (OSWER). Recommendations of the Technical Review 
Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult 
Exposures to Lead in Soil. December.

35. United States Environmental Protection Agency (USEPA), 2003a. User’s Guide for 
Evaluating Subsurface Vapor Intrusion into Buildings. Office of Emergency and 
Remedial Response, Washington D.C., June.

2006 Data Update to the
RFI Environmental Indicator CA750 Report

GM Linden Facility
March 21, 2007

Page 10



- &





2

z
3
Q.
5
5 
o
3 
Q

8
H

I
0

£O
IIO
1



I

o

s o
$

5o
I
0

I
I
I
1

2

II

FIGURE



1
g

I
i

|
I

or
o 
z
8, 

co
8
g
o

I
I
0



I

FIGURE 3C

Z
8
i

g tt
o

5 o 
$9o
Q
I

6

I
£
!'

8



w
8
H 
o

£
Q
Q
8

I
o

I
i
5I
(r

I
I
Xi



FIGURE 4B

I
i

8|

o
S
I 

a 
z 
g

i' §ra
So
I 
o 
$so
o
i 

o



ffi
1

2
O
O
$
S
o

8

|

Si 
<D

1

I
1
6
Llj

2 <r
|
2.

FIGURE 4C



I

I

I

8

I

i

i

§
I
a 
o
8 
o
$I

o
I

0



FIGURE 5B

I
i

i

|

p
3 

g
i

V)

8
g
o
o

5Q
8

I

0



FIGURE 5C

3

b

tn

s
H 
O

$
9
6

8
H

I

5
o
L' 
o



I

IH
O 
o
$

I
8H
I
i 

o

i
I K
I
II I



6
FIGURE 6B

i 

g 
a 
o
i
o

sQ
3 
H

§Q
Z

!'

£
|

2
S
3



I
I
UJ
s 
E §

p
o

I
Xa
g gr
O

B o 
$§
Q
O

I 
0



tr
o
H
O

$
9
n 
o
I;

II
0

I

i
o
5
$
cr
PI3
X

I



I

7B

g

C/J
8g
o$§Q
8

i
39
e>

i

i
I

5o

2007



I

z
g

8
8
H
o 
o 
$§
□
8

I
i
0

I
i
LU
s

a

o

i.



I

cr
8
zo o
$
9
□

8
I

i 
d

I
I
8
5 
3
£

FIGURE 8A



1
g

M
s 

o
$s
Q
8 
g
i
i 
0

%
J
I

o
I

FIGURE 8B



FIGURE 8C

s
g

D
O

5 
o

<2
<
|

I 

i 

a 
d

I
II
s 5
oI



APPENDIX A 

eDAT Analytical Data Summary CD

I

I

1




